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The clinical symptoms of amaurotic family idiocy have been 
described frequently and thoroughly enough. It is gratifying to 
note that the clinical picture as developed by the present writer 
a number of years ago has been generally accepted, and has been 
fully endorsed in the excellent articles by Hirsch, Peterson, Mohr, 
Patrick, Falkenheim, and a number of others. Two symptoms, in 
addition to those originally given, have been mentioned by Fal¬ 
kenheim :—“Explosive laughter” and “disturbance of deglutition.” 
The former I have not observed, though I do not doubt its occur¬ 
rence in some instances, and the latter may be taken to be either 
an accompaniment of the great mental and physical deterioration, 
or it may, at times, have the value of a “bulbar” symptom; and 
“bulbar” symptoms are explained easily enough, in view of our 
present knowledge of the morbid anatomy of the disease. 

While the disease is relatively rare, the records have become 
so numerous that Falkenheim has been able to analyze 64 cases.* 
The number is increasing rapidly and mere statistical studies will 

'Read at the annual meeting of the American Neurological Association, 
June s, 6, and 7, 1902. 

*1 have another case under observation at the present time. 
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soon not be needed. I would urge, however, that the clinical type 
as now accepted, be not disturbed because of any unusual symp¬ 
toms, such as were recorded, for instance, in the cases of Claiborne, 
Kuh and De Bruyn. The last named author has, of his own ac¬ 
cord, and justly so, withdrawn his case from this especial type. 
In the case of Claiborne the condition was complicated by a tuber¬ 
cle of the corpora quadrigemina, and although the characteristic 
change in the fundus was made out, the patient presented so many 
unusual features that this record should be utilized, if at all, with 
great caution. In Kuh’s case the clinical picture was obscured and 
altered by the presence of an hydrocephalus. 

The chief interest in the study of amaurotic family idiocy has 
been shifted from the clinical to the anatomical side. There is, in 
the main, a fortunate agreement as to the findings. There can be 
a difference of opinion only with respect to the interpretation to be 
put upon these findings. Nine years have elapsed since I have had 
the opportunity of studying carefully the morbid changes in a case 
that had been under my own observation. Since that time so many 
new staining methods have been introduced that I was eager to un¬ 
dertake this special study in pathology again, and to determine to 
what extent conclusions of former years would have to be changed 
or reinforced. For the opportunity of studying the present case 
I am greatly indebted to Dr. Sarah Welt, who devoted an unusual 
amount of time and patience to the care of this child before finally 
referring it to Mt. Sinai Hospital; and I am also indebted to Dr. 
Koplik, who, knowing my interest in the subject, was good enough 
to put this child entirely under my charge. As in all the other 
cases, the history of this one may be stated briefly: 

This child, C. S., born of Hebrew parents, was two years and 
seven months of age at the time I first saw it at the hospital, in 
September, 1901. The patient’s mother had had three children. 
The first-born is now six years of age, a fine, healthy-looking child. 
The second child died at the age of sixteen months. Two months 
before its death the mother knew that it was blind. It could never 
sit up straight; never uttered a sound; had no spasms, but was 
feverish off and on. It was thought to have tubercular meningitis, 
but in all probability was afflicted with this family disease. Our 
own patient, the third child, was born about two and one-half 
years after the second. During pregnancy the mother was nervous, 
but otherwise well; labor was normal and short. At birth and for 
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some time afterward the child appeared to be normal; it vomited 
a great deal, however, and as time passed on it was noticed that 
it could not sit up straight, nor did it seem to be as bright as other 
children. The mother thought that the child recognized her when 
it was somewhere between six and ten months of age, but after this 
period the vision gradually grew fainter and fainter. At the age 
of one year the child was practically blind, and since then the gen¬ 
eral weakness increased. At about this time the typical changes in 
the region of the macula lutea were made out. At the age of nine¬ 
teen months it had a vomiting spell with convulsions. In Novem¬ 
ber, 1900, it was afflicted with pneumonia, from which it recovered, 
but the mother states that thereafter it never moved its extremities 
except in convulsions. The extreme contractures in the upper and 
lower extremities which the child presented were developed about 
February, 1901. The statement was made that these came on quite 
suddenly after a convulsion, but of this fact we cannot be entirely 
certain. The child had difficulty in swallowing and was startled by 
the slightest noise. With the exception of increasing emaciation, 
the condition remained practically unchanged up to the time of 
death, on October 16, 1901. 

The history as given above is largely based upon the careful 
observation of Dr. Sarah Welt, and the condition was also care¬ 
fully studied by me during the four weeks preceding death. In 
the last two weeks of life the temperatures were often subnormal. 
To complete the history of the case, it may be added that the 
mother nursed this child to the age of eleven months. She had 
nursed the second child to the age of eight months, while the first 
healthy child was raised on sterilized milk. 2 While carrying the 
amaurotic child, the mother felt very little life, and in passing it 
may be noted that she was distinctly of cachectic build. From the 
above account of the child’s condition it will readily be seen that 
the diagnosis of amaurotic family idiocy could be made with ab¬ 
solute certainty. 

The autopsy was performed ten hours after death, on Octo¬ 
ber 16, 1901, by Dr. Libman, Assistant Pathologist of Mt. Sinai 
Hospital. To him and to his chief, Dr. Mandelbaum, I am indebted 
for a full report. We could not get permission to remove the eyes, 
but with this one exception the study is complete. 

Upon removal from the skull the brain weighed 784 
grammes; the dura mater was rather firmly adherent to the bones. 

: I make mention of these facts in order to do justice to Hirsch’s theory. 
The facts would seem to support his theory, but for reasons to be given 
later on I cannot accept the same. 



4 


B. SACHS. 


The cortex was so firm that the knife grated as it passed through 
it—a sound which I have not heard under similar conditions since 
the autopsy on the first subject of this disease. It was noted that 
the convolutions were small and that there were fissural peculiar- 
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ities,—indications of a low type of brain, such as I recorded in 
the very first report made upon this disease, but such changes have 
not been referred to in the reports of others. In view of the possi¬ 
ble developmental character of the disease these structural pecu¬ 
liarities are of some importance. The fluid in the pia was marked¬ 
ly increased in amount. The pituitary body was not enlarged. 
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Of other changes noted at the time I will only refer to an old pleur¬ 
isy, and to a very advanced parenchymatous myocarditis. 

The brain and spinal cord were at once put in formalin and pre¬ 
pared for staining by the various methods now in use. Serial sec¬ 
tions have been laid through almost every part of the entire central 
nervous system. A careful study of these sections shows some de¬ 
ficiency in the development of the cerebral white fibers and also 



Fig. 2—Section through cortex, showing changed pyramidal cells. Hema- 
toxylin-eosin stain. Oc. 4; obj. 1-12 (Leitz). 

a degeneration of the pyramidal tracts in the lateral as well as in 
the anterior columns of the cord. This same degeneration can be 
traced through the course of the pyramidal tracts in the internal 
capsule, crusta, pons and medulla, but much more striking than 
this change in the white fibers is the change in the gray matter of 
the central nervous system. The changes are found to be the 
same in the cortex of the brain, in the cranial nerve nuclei, in the 
anterior and posterior gray matter from the cervical to the lowest 
lumbar, and sacral segments of the cord. Even the sacral 
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ganglia show similar changes. The changes are practically those 
to which attention was explicitly directed by Dr. Hirsch, and 
which were found to be similar to those reported by me in the cor¬ 
tex in 1887, and were also found on a reexamination to be con¬ 
tained in some of the spinal sections of the specimens examined in 
1892 from my second case. 

Of course these changes are brought out much more beautiful- 



Fig. 3—Section through XII nucleus in medulla oblongata showing 
advanced changes in ganglion cells. Hematoxylin-eosin stain. 


ly by the Nissl and other methods now in use. There is unques¬ 
tionably some increase of the neuroglia cells throughout the cen¬ 
tral nervous system, but the chief and most remarkable changes 
are found in the larger ganglion cells throughout the entire extent 
of the central nervous axis. In the cortex as well as in the ante¬ 
rior gray matter of the cord there is not a normal ganglion cell to 
be seen. As will be noted in the specimens and illustrations here- 
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with presented the cell body is completely altered, the entire cell 
protoplasm has become disintegrated, leaving a more or less homo¬ 
geneous mass, the nucleus has been shifted commonly to some part 
of the periphery of the cell, and instead of being distinctly differen¬ 
tiated from the rest of the cell-body it generally shades off by 
degrees into this aforesaid homogeneous mass. The nucleus is 
often wanting entirely, and, in some instances, the entire nucleus 
appears to have dropped out. The disintegration of the cell-body 
is so complete that in many specimens the contour alone enables 
one to infer that these round bodies are the remnants of ganglion 



Fig. 4—Section through cervical enlargement showing cell changes in 
anterior gray matter. (Van Gieson stain.) 


cells. These metamorphosed ganglion cells are frequently sur¬ 
rounded by distinct pericellular spaces and are relatively and ab¬ 
solutely so much enlarged that they give a very striking appear¬ 
ance to the cross section. 

There is no doubt an entire agreement between the findings in 
this last case of mine and those so well reported by Dr. Hirsch be¬ 
fore this Association a number of years ago. Curiously enough, 
other recent writers have not been struck by these changes in the 
gray matter of the brain and spinal cord. In a recent and prelim¬ 
inary report by Prof. Schaffer of Buda-Pest there is the account of 
a typical case and in the report of the post-mortem findings special 
stress is laid upon changes of the white fibers and nothing is said 
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about the gray matter, except that it is entirely normal, and yet, 
from the cut (Fig. 2) which accompanies his article, although it is 
reproduced at a low power, I suspect that these same large cell- 
bodies are present, such as Hirsch and myself have found and de¬ 
scribed. 

The chief inference to be drawn from a study of sections laid 
through every part of the central nervous system in this and in 
other cases of amaurotic family idiocy is that the morbid process 



Fig. 5—Section through a lumbar ganglion. Nissl stain showing 
marked cell changes. 

in this disease affects primarily, or at least to a great extent, the 
entire gray matter of the brain and of the spinal cord. The degen¬ 
eration of the white fibers of the anterior and lateral pyramidal 
tracts is in all probability secondary, but not nearly so great or so 
marked as one would expect with such advanced disease of the 
ganglionic tissue. It is already probable that the relative involve¬ 
ment of the gray and white matter may vary in different subjects 
of this disease. 

The neurone theory has received so many severe blows of late 
that the somewhat anomalous condition of affairs as observed in 
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this case need not be especially dilated upon. The theory may have 
to go to the wall in part or as a whole, but the facts will stand and 
will call for further elucidation. 

In 1887 I spoke of these changes as representing an agenetic 
condition pure and simple affecting the highest cortical nerve ele¬ 
ments. At that time I was not aware of the widespread character of 
the morbid process. Later researches, and particularly those of 
Kingdon and Russell and of Hirsch, have laid stress upon the de¬ 
generative character of the disease. Much has been madeof the fact 
that the present author has recorded the process as essentially an 
arrest of development, while the other writers just mentioned have 
insisted upon the purely degenerative and acquired character of 
the disease. Some writers have accepted these expressions of opin¬ 
ion as though they indicated a widely differing conception of 
amaurotic family idiocy, but the difference between the views of 
the authors just mentioned and of myself is not so great as it 
would appear at first sight. 

A degenerative process does not necessarily represent an ac¬ 
quired or an acute affection. It is my contention now, as in former 
years, that degeneration will set in whenever normal growth is ar¬ 
rested, but life continues. A child to be afflicted with amaurotic 
family idiocy is born with a limited and restricted capacity for 
normal development. Its gray cells may do as well as those of 
any other child up to the age of two or three or six months, but 
beyond that its powers for further development will not go. To 
this extent, in this respect, the disease is after all a congenital 
affair; when normal development ceases, degeneration sets in. 

Gowers has recently written a very helpful article in which he 
applies a similar course of reasoning to the various scleroses, and 
has suggested the term “abiotrophy,” which I gladly accept, to in¬ 
dicate this arrest of normal development followed by degeneration. 
The various parts of the nervous system, according to Gowers, 
have their own vitality. “Some of them may slowly die, while the 
life of all the rest goes on without impairment. * * * When the 
failure is early it is due only to a defect which seems to be inherent, 
the tendency thereto inborn. We do not indeed apply the word 
‘death’ to this slow decay of the elements; we speak of it as ‘de¬ 
generation’ ; but the process is in many cases—perhaps in most— 
an essential failure of vitality.” The term “abiotrophy” desig- 
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nates a lack of vital nutrition, while the term “abiotic” would des¬ 
ignate that which depends on defective vitality. Were we to adopt 
Gowers’ phraseology, we might with good reason claim that 
amaurotic family idiocy is due chiefly to a defective vitality of 
the gray matter of the central nervous system. 

To my mind there is an almost insuperable objection to the doc¬ 
trine that so distinct a family affection is an acquired disease; 
yet granting the possibility of this it could only be conceiv¬ 
able upon the further theory of toxic or other influences acting 
upon the tissues of deficient embryonal potentiality. Hirsch’s 
contention that the toxic influence may have been exerted through 
the mother’s milk cannot be maintained for the simple reason that 
several of my patients have not been nursed by the mother. As¬ 
suming that amaurotic family idiocy may be an acquired disease, 
the toxic nature of the degenerative process has been argued from 
the resemblance of the cell pictures to those found in cases of pois¬ 
onings of various kinds. This point deserves careful considera¬ 
tion, but cannot be decided unless we are certain that the cell 
changes as we see them represent definite changes due to definite 
causes. 

With the refined staining methods of the day, we have learned 
much regarding the protoplasmic changes of the cell-body. But I 
ask, does acute poisoning produce cell changes distinctly different 
from those of chronic poisoning? Again, can we make out from 
inspection of the cells whether death was due to metallic poison¬ 
ing, to acute infectious disease, to a condition of marasmus or 
what not? For the present it would be hazardous to present such 
a claim. 

It would seem more profitable to attempt to discover other con¬ 
ditions in which cell changes occurred somewhat similar to those 
made out by Hirsch and myself. 

Dr. Spiller reported the case of a boy about nine years of age, 
the inmate of the Pennsylvania Training School for Feeble-minded 
Children, who was in all probability afflicted with congenital spas¬ 
tic rigidity and imbecility. This child was seized with symptoms 
resembling those of cerebro-spinal meningitis from which he died 
five days after the onset. The microscopical examination of the 
nervous tissue, Spiller writes, showed little evidence of inflamma¬ 
tion. 
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“I found cell changes in all the cell-bodies of the posterior and 
anterior horns of the spinal cord; in the nuclei of the cranial 
nerves; in the sensory as well as the motor nucleus of the fifth 
nerve; in the cells of Purkinje and in the parietal lobule where es¬ 
pecially the cells of Betz were altered. These cell changes were 
very like those found in amaurotic family idiocy. The gross le¬ 
sions of meningitis were not found.” Spiller seems to interpret 
these cell changes to be the result of the acute process. I am tempt¬ 
ed to question him whether they might not more properly be re¬ 
lated to the “chronic spastic rigidity and imbecility.” Are we cer¬ 
tain enough of these cell changes to claim that they must necessar¬ 
ily be the product of some acute intoxication ? 

The findings of Roily in a case of Little’s disease (congenital 
spastic diplegia) are of special interest in this connection. The 
child was the second of twins, born in the mother’s fourteenth con¬ 
finement. The child was born asphyxiated, and presented all the 
symptoms of marked spastic rigidity (diplegia), with frequent 
convulsions. These symptoms continued without much change 
until death, at the age of about two and one-half months. Roily 
lays stress on the specific history of the father, and wishes chiefly 
to prove the bearing of syphilis upon the etiology of Little’s dis¬ 
ease. For my present purposes I am interested in his cell findings, 
Nissl himself having examined Roily’s specimens taken from the 
spinal cord and from the brain. In the lumbar portion of the cord 
the author states: “Side by side with cells which present a toler¬ 
ably normal appearance are others which exhibit a granular disin¬ 
tegration of the Nissl bodies surrounding the nucleus, while the 
peripheral portions of the cell body remain practically normal.” 
Similar changes were found in the dorsal portion of the cord. In 
the cervical portion “there are fewer normal cells than in the other 
divisions of the cord. As a rule, the nucleus cannot be distinctly 
differentiated from the cell protoplasm. More marked still are 
the degenerative changes in the brain. There is an enormous and 
diffuse proliferation of the neuroglia. Some ganglion cells have 
lost their contours and are more or less shapeless masses, which 
shade off into the surrounding tissue. Some ganglion cells are so 
thoroughly disintegrated that one sees practically only lacunae, 
which, by their shape, remind one of the ganglion cell form. Small 
vacuoles were also seen to be present in some of the ganglion cells.” 
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All of these changes bear the closest resemblance to the findings in 
amaurotic family idiocy. Had this child lived to the age of the 
amaurotic children previously described, the change would no 
doubt have been still more striking. 

I would also call attention to similar findings in the cases of 
“generalized rigidity” as described by Collier, 3 and in a somewhat 
similar case reported by Mya and Levi. Whether these latter cases 
are described as spastic diplegias or as cases of “spastic pseudo¬ 
bulbar paralysis,” according to Peritz, the point that is of special 
interest to us is that very similar anatomical changes have been 
found in the brains of children who had been afflicted with varying 
forms of cerebral disease. 

Peritz is inclined to the opinion that I have made a special ef¬ 
fort to establish amaurotic family idiocy as an entirely independent 
disease. In this he is mistaken, for I have contended for nothing 
more than that this family disease represents a distinct and easily 
recognizable clinical type. This is evident from the fact that in 
this city not only neurologists, but pediatrists and general practi¬ 
tioners have learned to diagnosticate amaurotic family idiocy with 
surprising ease on clinical grounds. The disease can be differen¬ 
tiated easily from the other forms of idiocy and from the various 
types of infantile cerebral palsies. In his earliest publications on 
this subject the present writer endeavored to show the relationship 
between amaurotic family idiocy and other congenital cerebral con¬ 
ditions, but he considered it necessary to proceed cautiously be¬ 
fore arriving at any definite conclusion. At the present time, how¬ 
ever, in view of the researches of Hirsch, Roily, Spiller, Collier, 
Peritz, Sachs and others, it may definitely be stated that there is a 
close anatomical relationship between amaurotic family idiocy and 
other cerebral diseases of childhood which are dependent on an ar¬ 
rest .of, or at least a disturbance in, the normal development of the 
central nervous system. 

I will not as yet claim that the morbid process in all of these 
children is identical, but it seems to me that the only just inference 
to be drawn is this, that in amaurotic family idiocy the entire 
central gray matter is the seat of an intense degeneration, and 
that somewhat similar changes are found in conditions more or less 

“Collier calls attention to the resemblance between his anatomical find¬ 
ings and those of amaurotic family idiocy. 
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closely allied to this special type of family disease. But even if 
closely allied to other affections, the clinical picture of the type is 
so distinct that we can well afford to consider it a special clinical 
form of family disease. Why children of one race should be af¬ 
flicted so much more often than those of others, when the allied 
conditions show no such preference, remains as great a puzzle as 
ever. 

We have not yet reached the end of this discussion, and I trust 
that with every new case carefully reported and carefully studied 
further light will be thrown upon a disease that appears to me to 
be of increasingly greater interest. Above all things, I would 
have future writers on this subject pay the closest attention to the 
changes in the gray matter of the brain and of the spinal cord. 
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